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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
The E-UTRA-based positioning solutions defined in LPPa and NRPPa included the use of Timing Advance (TA)-based measurement as part of E-CID. As this feature has no equivalent in NR, it was observed during the Rel-17 study item that there was a gap in the NR positioning solution compared to LTE. It was in fact previously proposed by [1] to align NR and LTE by including the TA-based methods in NR E-CID. 
In this TEI contribution, we discuss how important it is to address the gap in the NR specifications by aligning the NR positioning functionality with LTE on the TA type 2.  

2 [bookmark: _Ref7792543][bookmark: _Ref7598514] discussion 
2.1 Motivation
TA-based methods were already available in LTE for E-CID positioning, which were mainly used for meeting important regulatory requirements (e.g., localization during emergency calls). It is essential that when operators deploy NR Network and migrate from the LTE-based TA solutions, NR positioning should also be capable of providing this same important functionality, instead of a downgrading, which we have today. 
Specifically, not every network element (gNBs, LMFs) or UEs may support Rel-16 UL SRS or DL-PRS based positioning – this is especially true in multi-vendor scenario environments, where network elements are coming from different vendors, and hence the possibility of interoperability issues which may lead to longer deployment period. Therefore, solutions similar to LTE which are based upon simple basic communication procedure such as TA should be made available to address such migration issue in a timely manner, and meet the same requirement for 5GS on providing UE location information during emergency calls.

[bookmark: _Toc71039788]Measurements and reporting similar to LTE TA Type2 are also needed in NR to provide positioning solutions to meet regulatory requirements and to ensure seamless positioning solutions when migrating from LTE to NR. 

Besides helping to comply with regulatory requirements, TA measurements could also improve latency. Release 17 NR positioning use cases have considerably lower latency requirements compared to Release 16 and in [1] it was indeed observed that the latency could be greatly reduced if the network can report existing measurements based on timing advance, instead of using the PRS-based gNB Rx-Tx time difference measurement.  Moreover, re-using already available measurement such as TA could help complementing the other measurement reports (such as PRS/SRS based reports) without introducing more RS overhead. 

[bookmark: _Toc71039789]The network can report TA-based gNB RxTx time difference measurement without additional RS overhead cost or additional LPP signaling. 
2.2 TA-based positioning in the specifications
When looking at the LPPa/NRPPa specifications, in E-UTRA RAT the eNBs/ng-eNBs are able to report E-UTRA Angle of Arrival and Timing Advance Type 1/Type 2 in E-CID to the location server. Timing Advance Type 2, which is eNB Rx-Tx time difference measurement, is based upon PRACH (as seen in TS 36.214 extract below), which is considered a usual and required measurement to be signalled by UE to gNB in order to perform communication. Thus, it should already be supported by all networks.

	5.2.4 Timing advance (TADV)

	Definition
	Type1:
Timing advance (TADV) type 1 is defined as the time difference 

	TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference),
where the eNB Rx – Tx time difference corresponds to the same UE that reports the UE Rx – Tx time difference.

Type2:
Timing advance (TADV) type 2 is defined as the time difference 

	TADV = (eNB Rx – Tx time difference),
where the eNB Rx – Tx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE or similarly NPRACH from the respective NB-IoT UE..







In this respect, Type 2 TA is only dependent on the gNB reporting and does not introduce any new measurement or reporting from the UE side, or any big system level impact. Therefore, the specification impact to support TA type 2 would be very limited, and it would not impact the UE. 

[bookmark: _Toc71039790]TA type 2 does not impact the UE 

Considering the important issues of interoperability and RAT migration, as well as the difficult contexts of 2020 and 2021 years - making positioning a crucial technology - we propose to focus this TEI on addressing the gap between LTE and NR by introducing the NR type-2 TA, similar to LTE definition. The specifications changes will be the timing advance definition in TS 38.215, and support of NRPPa reporting of NR TA as part of NR E-CID. For the NRPPa change, we invite the reader to check the papers submitted in RAN3 group in [3] and [4]. For the 38.215 changes, a draft CR can be found in [2].

[bookmark: _Toc71039792]Define the timing advance measurement for NR as follow:
[bookmark: _Toc71039793]Type2:
[bookmark: _Toc71039794]Timing advance (TADV) type 2 is defined as the time difference 

[bookmark: _Toc71039795]	TADV = (gNB Rx – Tx time difference),
[bookmark: _Toc71039796]where the gNB Rx – Tx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE..

[bookmark: _Toc71039797]Extend the gnodeB Rx-Tx definition to include the PRACH based measurement:
· [bookmark: _Toc71039798]TgNB-RX is the Transmission and Reception Point (TRP) [18]  received timing of uplink subframe #i containing SRS or PRACH associated with UE, defined by the first detected path in time.
· [bookmark: _Toc71039799]TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.

· [bookmark: _Toc71039800]Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.
· [bookmark: _Toc71039801]PRACH is used to determine the start of one subframe containing PRACH. 

[bookmark: _Toc71039802]Send an LS to RAN2 and RAN3 with the agreement to add Type 2 TA reporting for NR so that their corresponding specification changes can be updated.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Measurements and reporting similar to LTE TA Type2 are also needed in NR to provide positioning solutions to meet regulatory requirements and to ensure seamless positioning solutions when migrating from LTE to NR.
Observation 2	The network can report TA-based gNB RxTx time difference measurement without additional RS overhead cost or additional LPP signalling.
Observation 3	TA type 2 does not impact the UE

Based on the discussion in the previous sections we propose the following:
Proposal 1	Define the timing advance measurement for NR as follow:
Type2:
Timing advance (TADV) type 2 is defined as the time difference
TADV = (gNB Rx – Tx time difference),
where the gNB Rx – Tx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE..
Proposal 2	Extend the gnodeB Rx-Tx definition to include the PRACH based measurement:
	TgNB-RX is the Transmission and Reception Point (TRP) [18]  received timing of uplink subframe #i containing SRS or PRACH associated with UE, defined by the first detected path in time.
	TgNB-TX is the TRP transmit timing of downlink subframe #j that is closest in time to the subframe #i received from the UE.
	Multiple SRS resources for positioning can be used to determine the start of one subframe containing SRS.
	PRACH is used to determine the start of one subframe containing PRACH.
Proposal 3	Send an LS to RAN2 and RAN3 with the agreement to add Type 2 TA reporting for NR so that their corresponding specification changes can be updated.
[bookmark: _In-sequence_SDU_delivery]
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